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FOREWORD

This report was prepared by Textron's Bell Aerosystems Company, Buffalo,
New York, under Contract AF33(657)-8936, The work was administered under the
direction of the Flight Dynamics Laboratory, Aeronautical Systems Division, by
Mr. G, E. Maddux, Project Engineer. The work was performed by the Structures
Section of the Aerospace Engineering Department, Bell Aerosystems Company in the
period of 15 June 1962 to 31 July 1963. Mr. Richard H. Gallagher was Technical
Director of the study. -

The authors wish toacknowledge the assistance of Messrs. A, Krivetsky and
J. Blackmon in the preparation of this report.
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ABSTRACT

This report is a bibliography of thermal stress analysis literature for the
period 1955-1962. Referenees are categorized as to the language and type of
publieation in whieh they appear. Brief descriptions of the contents are given
wherever applicable and feasible. Author and subjeet indexes are ineluded.

Publieation Review

This report _has been reviewed and is approved.

W. A. SLOAN,

Colonel, USAF

Chief, Struetures Division

AT Flight Dynamies Laboratory
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I. INTRODUCTION

A. STUDY OBJECTIVES

The purpose of the study of "Thermal Stress Determination Techniques for
Supersonic Transport Aircraft Structures" has been to secure information per-
taining to the solution of the deformations and stresses in basic structural com-
ponents subjected to thermal stimuli. This information is specifically intended for
application to the design and analysis of a supersonic transport in the Mach 3
regime, but should prove to be of wider applicability.

In the development of this information the intent has been to call attention to,
rather than duplicate, past efforts. Past efforts were to be the starting point of
new work performed during the present study. Consequently, as a first step in
this study, a bibliography of thermal stress analysis literature was prepared and
the contents of the selected references were reviewed. This report constitutes an
annotated form of the bibliography.

Subsequent study efforts were directed towards the development of new design
data (in graphical form) for the thermal stress and instability analysis of sandwich
plates and cylinders. The results of these efforts appear in Reference 1*. Still
other results, in the form of computer programs for the solution of problems not
amenable to parametric representation, are discussed in Reference 2.

B. APPROACH TO THE PRESENT REPORT

Thermal stress problems have been of deep concern to airframe designers
for over ten years and in the intervening period many comprehensive treatises on
the subject have been published. Those which are noteworthy are discussed at the
close of this chapter. Of particular interest is WADC Technical Report 56-102.
"Thermal Stress Analysis of Aircraft-Part II, Bibliography' by B.A. Boley,

J.H. Weiner, and I.S. Tolins. This report traces the topic from its origins in the
year 1805 up through mid-1955. Thus, to avoid duplication of past efforts, the
present bibliography uses WADC TR 56-102, Part II as a starting point and advances
the bibliography from 1955 through to the beginning of 1963.

In this bibliography, attention has been restricted to thermal stress analysis
and to test conditions which involve thermal stress. In general, references dealing

*References cited in this chapter appear at the close of the chapter.

Manuscript released by authors in July, 1963 for publication as an ASD
Technical Documentary Report.
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with related matters in aerodynamically heated airframes (e.g., thermal effects
on material properties) are not cited. Even with this limitation thc bibliography
assumes large proportions, due to the recent intense interest in thermal stress.
Approximately 600 references are listed. In contrast, WADC TR 56-102, Part II,
contains less than 250 references for the entire period prior to 1955.

Wherever feasible and appropriate, the listing of a reference is accompanied
by a brief summary of its contents. These summarics have generally been derived
from abstracts of the associated reference.

Normally, a bibliography is arranged in either chronological order or in an
alphabetical order of the authors. In preparing the present bibliography, however,
it was felt that the interests of the practicing analyst would best be served by first
scgregating the references with respect to the language in which they are
published and then with respect to type of publication.

The principal distinction with respect to language is made between English
and all other languages. Articles appearing in journals whosc basic language is
English are cited in Chapter II. References appearing in publications which are
fundamentally devoted to papers in a language other than English are presented in
Chapter III. In accordance with this division of references, any Eunglish language
article appearing in what is basically a foreign language publication is assigned to
Chapter III. Where it is known that any such reference is written in English a
notation to that effect is included.

In Chapter II the references are grouped under four major headings.

A. Periodical literature

B. Reports
C. Special publications
D. Books

The various journals contributing to heading A and the agencies whosc reports are
cited under heading B in many cases represent respective specific interests. Under
headings A and B, thercfore, the refcrences are grouped (chronologically) with
respect to the journals in which they appear or the agencies under whose sponsor-
ship they were published. Hcnce, the analyst who is concerned with a particular
type or problem can immediately examine the publications whosc interests are
most closely allied with the problem. (Only journals and agencies that have pro-
duced a significant number of thermal stress analysis references in the subject
period are given separate classifications; other references are grouped under a
'"Miscellaneous" heading). References appearing under headings C and D are
simply given in chronological order.

A somewhat different approach was taken in organizing Chapter III, the
Foreign Language References. The major subdivisions are predominantly those
dictated by language, rather than the publication, and are as follows:

G Pl end
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A. German references
[’ B. Polish references
C. Russian references
D. Other languages and countries
( E. Books
{
It should be noted that a number of countries are represented under the
; " heading of German Language (Austria, East and West Germany). Since Germany,
{ Poland and Russia publish journals which have featured many thermal stress
analysis references, these journals are given scparate treatment in subdivisions
( IO, A, IIL.B., and IIL.C. Headings II.D and IiI.F simply list the references in
{ chronological order,
' To facilitate indexing, each reference is assigned a designation that pinpoints
{ its location in the bibliography. In the system cmployed, Reference II.B.2.5, refers
to: )
11, ‘ an English language reference {Chapter 1),
B. published by an ageney (Section B)
28 which is, specifically, AGARD (heading 2);

5, the reference is the fifth listed in Section III.B.2.

Two indexes have been prepared. The first, Chapter IV, is an author index.
The second index, Chapter V, is a subject index.

C. SPECIAL REFERENCES

A number of comprehensive treatises on thermal stress and allied problems
have been published during the time period covered by this report. Although these
are cited under the appropriate headings in various seetions of Chapters II and III.
it is believed that they merit special note. These references are:

1. Manson, S.S. "Thermal Stresses in Design'', Machine Design. A 22-part
serics, extending from June 1958 through August 1959. See items
I1.A.9.18, I1.A.9.23 and I1.A.9.29 of this report.

2. Brahtz, J.F., and Dean, A. ""An Aceount of Researeh Information Per-
taining to Aerodynamic Heating of Airframe' WADC TR 55-99, 1955.
See item I1.B.9.4.

l 3. Dukes, W.H. and Schnitt, A. "Struetural Design for Aerodynamic Heating -
Parts I and II'"" WADC TR 55-305, 1956. See item II.B.9.8.

4, Switzky, H., Newman, M., and Forray, M. "Thermo-Structural Analysis
Manual' ASD TR 60-517, Sept. 1960. See item II.B.9.51,

5. Gatewood, B.C., "Thermal Stresses'" McGraw-Hill Book Co. 1957. See
' item IL.D.1.
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b

6. Hoff, N.J. (Editor) "High Temperature Effects in Aircraft Structures"
AGARDograph 28, Pergamon Press, 1958. See item II1.D.2.

freeed

7. Boley, B.A. and Weiner, J.H. "Theory of Thermal Stresses'" John

Wiley, N.Y., 1960. See item IL.D,3. ]
8. Parkus, H. "Transient Thermal Stresses" (Instationare Warmes- )
pannungen) (in German) Springer-Verlag, Vienna, 1959. See item -
HL.D.2,
D. REFERENCES o

1. Gellatly, R.A. and Gallagher, R.H. "Thermal Stress Determination
Techniques for Supersonic Transport Aircraft Structures. Part II - -
Design Data for Sandwich Plates and Cylinders Under Applied Loads and

Thermal Gradients' ASD-TDR-63-783, Part II, January 1964

2. Gallagher, R.H., Padlog, J. and Buff, R.D. "Thermal Stress Determination
Techniques for Supersonic Transport Aircraft Structures Part III -
Computer Programs for Beam, Plate, and Cylindrical Shell Analysis"
ASD-TDR-63-1783, Part III, January 1964
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II. ENGLISH LANGUAGE REFERENCES

A. PERIODICAL LITERATURE

1. Aeronautieal Engineering Review and Aero/Space Engineering ('Aeronau-
tieal Engineering Review" Prior to May, 1958).

1956 - Feb.
1.1 Hoff, N. J.: "Experiment and Theory in the Investigation of the Behavior
of Struetures at High Temperatures' p. 39.

1956 - Oct.
1.2 Levy, S.: "Thermal Stresses and Deformations in Beams' p. 62.
1956 ~ Nov.
1.3 Abraham, H.: "Techniques and Problems in Testing Structurcs at Eleva-

ted Temperatures' p. 56-60.

1.4 Dow, N.F.: "A Re-Evaluation of Some Air-Frame Thermal Problems",
p. 61-66. A discussion of the significance of the problems of material
seleetion, thermal stresses, and inelasticity or ereep eneountercd in the
airframe in supersonic flight.

1957 - Apr.

1.5 Sanders, W. B., Jr., and Trabant, E. A.: "An Analytical Mcthod of Evalu-
ating Thermal Stresses in Gas-Turbine Blades" p. 52-54. Analytical
method for approximately computing film cocfficient of heat transfcr and
thermul stresses in gas-turbine blades.

1957 - Sept.

1.6 Meyer, H.: "Thermoelastic Distortion and Wing Struetural Design' p. 46-
53. Review of laboratory and flight-test programs involviag siructures at
elevated temperatures. Various methods of detailed structural design
are examined to show their limitations and possibilities.

1958 - Oct.

1.7 Rogers, M.: "Aerothermoelasticity' p. 34-43, 64. Presentation and evalu-
ation of some effects of aerodynamic heating on aeroelastic phenomena,
and discussion of the possible impaet of this consideration on eomtempla-

ted design practices.
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m.A.l. Aero/Space Engineering (Cont'd)

1.8

2.1

2.2

2.3

3.1

3.2

3.3

1961 - Aug.

Yao, J. C.; '"Thermal Stress Analysis of Sandwich-Type Cylindrieal
Shells by the Cross Method" p. 24-25, 88-93. Application of the Cross
moment-distribution method to the solution of the time-independent
axisymmetric thermal stresses in a long sandwich-type cylindrical shell.

Aeronautical Quarterly

1956 - Aug.

Hemp, W. S.: "Fundamental Principles and Theorems of Thermoelastic-
ity" p. 184-192. Outlines the foundations of the subject and derives gen-
eralizations of the usual variational theorems used most often in structural

analysis,

1959 - Feb.

Przemieniecki, J. S.: "Thermal Stresses in Rectangular Plates" p. 65-78.
Applieation of the eharacteristic functions for beam vibration modes to
derive an approximate solution for the ealeulation of thermal stresses in
rectangular isotropic flat plates subjected to arbitrary tempecrature
distributions in the plane of the plate and constant temperature through

the plate thickness.

1960 - Aug.

Przemienieeki, J S.: "Design Charts [or Transient Temperature and
Thermal Stress PRistributions in Thermally Thiek Plates' p. 269-284. A
semi-numerical method for determining temperatures and thermal
stresses in plates with an arbitrary variation of the heat transfer eoeffi-
cient and the adiabatie wall temperature of the boundary layer. The
method is also applied to thermally thin plates subjected to arbitrary
heating conditions.

Aireraft Engineering

1954 - Feb.

Anon: "A Conferenee on Thermal Stress' p. 51-54. Summaries of Papers
Read at the Meetings Held by the Stress Analysis Group of the Institute of
Physies at Wills Hall, University of Bristol, on January 7 and 8, 1954,

1954 - April
Loveless, E.: "The Problem of Thermal Stress in Aireraft Struetures'
p. 122-124,

Hemp, W. S.: "Fundamental Prineiples and Methods of Thermoelastieity"
p. 126-127.

P e

3

] = e

i

-




ASD-TDR-63-1783

o.A.3.

3.6

3.7

3.8

3.9

3.10

Aircraft Engineering (Cont'd)

1954 - May
Horton, W.I.: "Laboratory Simulation of Kinetie Heating" p. 138-144.

1954 - July
Rendel, D.: "Thermal Problems of High Performance Flight" p. 220-223.

1954 - Sept.
Sobey, A.J.: "Thermoelastie Similarity" p. 298-299,

1954 - Dee.
Parkes, E.W.: "Wings Under Repeated Thermal Stress" p. 402-406.

Repeated thermal loading sets up four types of stress-strain systems.
Permanent elastieity and shakedown to an elastie state, which are safe, and
ultimate plastieity and ineremental collapse, whieh are unsafe. These
stress-strain conditions are investigated and conditions for their

oecurrence determined.

1956 - June
Parkes, E.W,: '"Panels Under Thermal Stress' p. 180-186. Considera-

tion is given to a panel loaded predominately in one direetion and
restrained from free thermal expansion in the transverse direetion
by attachment to heavy members whieh exhibit slow response to
external temperature change. Part one of the paper eoncerns a gen-
eral analysis of the post buekling behavior of a simply-supported
square panel, Part two ineludes particular solutions for panels eon-
strained in one direetion and heated, panels loaded in two directions and
panels constrained in one direetion, loaded in the other direction and
heated, Numerical examples are included.

1956 - Nov.

Hemp, W.S.: "Thermoelastic Formulae for the Analysis of Beams"

p. 374-376. Equations for thermal stress analysis, representing a gener-
alization of the engineering theory of bending and of the Wagner-Kappus
torsion theory to include the effects of nonuniform temperature distribu-

tion.

1956 - Nov.

Parkes, E.W.: "Incremental Collapse Due to Thermal Stress" p. 395-396.
Expressions for the incremental deformations of an aircraft wing aecom-
panying each cyele of kinetie heating. Analysis takes into account the
variation of material properties with temperature and the short duration

of flights at high speeds.




ASD-TDR-63-783

II.A.3,

3.11

3.12

3.13

3.14

3.15

3.16

Aircraft Engineering (Cont'd)

1957 - Mar.

Parkes, E. W.: "Stresses in a Plate Due to a Local Hot Spot'" p. 67-69.
Analysis in terms of two parameters--one defining the size of the hot spot
in relation to the size of the plate, the other defining the flexibility of the
heated area compared with that of the plate.

1957 - May
Norbury, J.: "Thermal Stresses in Disks of Constant Thickness" p. 132-

137. Investigation to determine the effect of temperature profile on
stresses for a given temperature difference between the inner radius and
the periphery of a disc of constant thickness. A power-law temperature
distribution is assumed and the exponent is varied.

1957 - Oct.
Kochanski, S. and Argyris, J.: "Some Effects of Kinetic Heating on the

Stiffness of Thin Wings - I'' p, 310-318. Analysis (based on the small
deflection theory) showing that the thermal stresses developed in acceler-
ated flight lead also to a loss of flexural stiffness of equally serious
magnitude. Included is an account of the loss of torsional stiffness, as
well as a re-examination of the problem from the point of view of the large
deflection theory.

1958 - Feb.
Kochanski, S. and Argyris, J.: "Some Effects of Kinetic Heating on the

Stiffness of Thin Wings - II'' p. 32-40. Investigation of the effects of
large spanwise curvature and rate of twist on the distortion of the cross
section when thermal stresses are present. The moment-curvature and
the torque-rate of nonlinear twist relationships are established, and it is
shown that large deformations give rise to a pronounced coupling be-
tween twisting and bending modes.

1958 - April

Kochanski, S. and Argyris, J.: "Some Effects of Kinetic Heating on the
Stiffness of Thin Wings II-Appendix" p. 114-117. Exact analysis for large
spanwise deformations in parabolic wings subject to parabolic temperature
gradients and large spanwise curvature and twist.

1959 - May

Johns, D. J.: "Discontinuity Stresses in Stiffened Cylindrical Shells--The
Determination of Stresses Due to Pressure and Thermal Effects in

Certain Classes of Stiffened Cylindrical Shells" p. 131-132, Approach to
the calculation of discontinuity stresses for pressurized and heated uniform
cylindrical shells stiffened by plane bulkheads. The shells are assumed

to be at uniform temperatures and maintained at different internal

oo i )
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I.A.8.

3.117

3.18

3.19

4.1

4.2

Aircraft Engineering (Cont'd)

pressures. The bulkhead is subjected to an arbitrary radial temperature
distribution with linear variation of temperature between the faces of the

bulkhead.

1960 - Aug.

Parkes, E.W.: "Effccts of Repeated Thermal Loading--The Influence of
the Variation of Strength with Temperature on Structural Behaviour"

p. 222-229. A simple redundant structurc is subjected to temperature
cyclings to determine the influcnce of the yield stress/temperature rela-
tion on its behavior. The range and periodic time of the temperature
cycle are included as subsidiary variables.

1961 - Oct.

Carcy, E.P.: "Transient Temperaturc Distributions in an Insulated Multi-
Spar Wing'" p. 282-288. Approximate method for the determination of the
transient temperature distributions and thermal stresses in an idealized,
insulated, multi-spar wing subjected to aerodynamic heating. Bascd upon
the division of the structure into a number of regions which arc sufficient-
ly small to pcrmit reduction of the partial differential equation for heat
flow to an ordinary differential equation for each region.

1962 - November

Ayers, K.B.: "Thermal Stresses in I-Scction Beams", pp. 320-324,
Calculation of thermal stresses due to arbitrary tempecrature distributions
for beams of I-Section or of multicell sections which can be considered

to be built up from I-Section units. Stress distributions are presented
graphically for a wide range of the parameters involved, It is shown that
for a high-speed aircraft the thermal stresses alone could produce

plasticity in a homogeneous structure,

Journal of the Acro/Space Sciences ("Journal of the Aeronautical
Sciences" prior to July 1958)

1954 - July

Schuh, H.: "On the Calculation of Thermal Stresses in Parts of Aircraft
Structures at Supersonic Spceds' p. 575. Finite differences and a step-
by-step procedure applicd to problems where both boundary layer tem-
peraturc and heat transfer cocfficient are arbitrary funetions of time.
Comparison of analytical and numerieal solutions is included.

1954 - Sept.

Gatewood, B.E.: "Thermal Loads on Joints' p. 645-646. Investigates the
loads on rivets or bolts when two bars of different materials are bolted or
riveted together and subjccted to a temperaturc change, or two bars of the
same material are subjected to different temperature changes.
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LA 4.

4.3

4.6

4.7

4.8

4.9

Journal of the Aero/Spaee Sciences ("Journal of the Aeronautieal
Seienees' prior to July 1958)  (Cont'd)

1954 - Oet.
Levy, S.: "Determination of Loads in the Presence of Thermal Stresses'

p. 659-664. Shows how, in the presenee of thermal strains, the total
axial load, bending moment, and shear foree in a mcmber may be dcduecd
by eombining the outputs of several suitably loeated temperature-
eompensatcd gages.

1955 - May

Przcmicniecki, J.S.: "Transient Tcmperatt'u‘es and Stresses in Plates
Attained in High-Spccd Flight" p. 345-348. Presents a simplified method
for ealculating transient temperatures and stresses in platcs subjceted
to sudden aerodynamic heating. Solution of the diffcrential equations of
hecat flow is obtaincd by Laplace transformation assuming zero hcat
transfer on the inside plate surfaece. The heat transicr eocfficient on the
outsidc surface is determincd from aerodynamie eonditions in thc frce
strcam just outsidc the boundary layer.

1965 - July
"Analysis of Thermal Stresscs in Conical Shelis" p. 506,

1955 - Dee.
Schuh, H., "Transient Tcmperature Distributions and Thermal Stresscs

in a Skin-Shear Web Configuration at High-Speed Flight for a Widc Range
of Paramcters' p. 12, 829-836. Transient tempcraturc distributions and
thcrmal strcsses arc calculated for a typical wing I-section composcd of
a cover plate and shear web. Paramctric results are presented in
graphical form.

Schneider, P.J., "Variation of Maximum Thcrmal Stress in Free Plates"
p. 872-873. A rcsumc is presentcd for stresses in thin, frce plates under
six types of hcating,

19566 --Jan.

Bolcy, B. A., ""The Determination of Tcmperature, Stresscs. and
Dcfleetions in Two-Dimensional Thermoelastic Problems' p. 67-75.
Analytical sueecssive approximation method to solve linear partial differ-
ential equations applicd to bars and platcs and to cstablish a thcoretical
basis for a thermoelastic strength of matcrials.
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4.10

4.11

4.12

4.13

4.14

4.15

4.16

Journal of the Aero/Space Sciences ("'Journal of the Aeronautical
Sciences' prior to July 1958) (Cont'd)

1956 - Feb.
Boley, B.A., "Thermally Induced Vibrations of Beams" p. 179-181.

Deflection analysis of a simply supported rectangular beam with the
top side subjecied to a step function heat application. Twc solutions
are presented, The "static" solution neglects the effect of inertia

load. The "dynamic" solution considers this effect. Comparison of

the two solutions is effected.

1956 - June
Hoff, N. J., "Approximate Analysis of the Reduction in Torsional Rigidity

and of the Torsional Buckling of Solid Wings Under Thermal Stresses"
p. 603-604. Solution by energy method of a thin doubly symmetric uni-
form section with temperature constant spanwise and thicknesswise, but
varying symmetrically chordwise.

1956 - Nov.
Goldberg, M. A., "Investigation of the Temperature Distribution and

Thermal Stresses in a Hypersonic Wing Structure' p. 981-990.

Hoff, N. J., "Thermal Buckling of Supersonic Wing Panels'" p. 1019-1028.
An analysis of the temperature and thermal stress distributions in multi-
cellular wing structures. A method of instability analysis for the panels
of cover plates subject to thermal stresses is established.

1956 - Dec.
Budiansky, B., and Mayers, J., "Influcnce of Aerodynamic Heating on the

Effective Torsional Stiffness of Thin Wings" p. 1081-1108. Theoretical

results for solid wings of symmetrical double-wedge cross section aceel-
crated to supersonic speeds, taking into account the effecis oy such para-
meters as Mach Number, instantancous and finite acceleration, and thick-

ness ratio.

Harris, L. A., "Axial Compression Buckling of a Pressurized Cylinder
with a Thermally Induced Ring Compression" p. 1120. A report of an
experimental investigation wherein a heated eylinder was subjected to
internal pressure and a uniform axial compressive load while restrained
at midheight by a refrigerated ring. Results indicate that the axial com-
pressive buckling load of the cylinder was not appreciably lowered.

1957 - Feb.

Boley, B. A., '"The Calculation of Thermoelastic Beam Deflection by the
Principle of Virtual Work" p. 139-141. Study of an appropriate approxi-
mate formula to assess its accuracy from the standpoint of a more
rigorous thermoelastic solution.
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4.17

4,18

4.19

4.20

4.21

4.22

4.23

4.24

4.25

Journal of the Aero/Space Seiences ("Journal of the Aeronautical
Seiences" prior to July 1958) (Cont'd)

Gatewood, B. E., "Effeet of Thermal Resistanee of Joints Upon Thermal
Stresses' p. 152-153.

1957 - Mareh

Barber, A., Weiner, J., and Boley, B., "An Analysis of the Effeet of
Thermal Contaet Resistanee in a Sheet-Stringer Strueture' p. 232-234.
Analysis of the effeet of thermal-eontaet resistance in a typical sheet-
stringer strueture under transient heating eonditions.

Galletly, G. D., "On Axisymmetrie Thermal Stresses in Thin Shells of
Revolution" p. 201-202.

1957 - April
Singer, J., and Hoff, N. J., "Effeet of the Change in Thermal Stresses Due
to Large Defleetions on the Torsional Rigidity of Wings' p. 310-311.

1957 - May

Zuk, W., "Thermal Buekling of Clamped Cylindrieal Shells" p. 389.
Presents an analysis for eritieal buekling temperature based on Galerkin's
method in eonjunetion with Donnell's equation, The shell is assumed
unrestrained longitudinally and fully restrained laterally at the edges.

1957 - June
Biot, M., "Influenee of Thermal Stresses on the Aeroelastic Stability of

Supersonic Wings' p. 418-420, 429. Evaluation of the effeet of thermal
stress on the echordwise bending, the antielastic effeets, and the nonlinear

aspeets due to finite deformation.

19587 - Aug.
Isakson, G., "A Simple Model Study of Transient Temperature and Ther-

mal Stress Distribution Due to Aerodynamie Heating'" p. 611-619.. Investi-
gatlions of two eases: a) that of eonveetive heat transfer into one side of

a flat plate, representing a thiek skin, and the effect of the resulting
temperature distribution in indueing thermal stresses assoeciated with
bending restraint at the plate cdges; b) that of the wide-flanged I-beam
with eonveetive heat transfer into the outer faees of the flanges.

1957 -
Chen, S. Y., "Comments on Investigation of the Temperature Distribution

and Thermal Stresses in a Hypersonie Wing Strueture" p. 544. Discussion
of II.A.4.12 indieating eertain mathematieal irregularities.

1957 -
Singer, J., "Effeets of Amplitude on the Torsional Vibrations of Solid
Wings Subjeeted to Aerodynamie Heating" p. 620.

12
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HO.A.4, Journal of the Aero/Space Sciences ('Journal of the Aeronautical

4,26

4.27

4.28

4,29

4.30

4.31

4.32

4.33

Sciences" prior to July 1958) (Cont'd)

1958 - Jan.

Forray, M., and Zaid, M., "Thermal Stresses in a Circular Bulkhead
Subjected to a Radial Temperature Distribution'" p., 63-64, Analysis of
thermal stresses in a circular bulkhead consisting of a web and cap

assembly. The case of parabolic temperature distribtition which includes
linearly varying and uniform temperatures is considered in detail.

1958 - March
Klosner, J., and Forray, M., '"Buckling of Simply Supported Rectangular

Plates Under Arbitrary Symmetrical Temperature Distributions" p. 181-
184. Plane-stress solution for a plate subjected to an arbitrary symme-
tric temperature distribution, assuming straight plate edges. The deflec-
tion function for the buckled plate is approximated by the first four terms
of a double infinite harmonic¢ series, and the Rayleigh-Ritz procedure is
used to determine approximately when initial buckling occurs.

Galletly, G. D., "On Axisymmetric Thermal Stresses in Thin Shells of
Revolution", p. 201 (Also, Aug., p. 535).

Gatewood, B. E., "Inelastic Combined Thermal and Applied Stresses in
Skin-Stringer Aircraft Structures' p. 212. A procedure for the successive
approximation solution of the title problem employing approximate equa-
tions for the stress-strain relationship.

1958 - July
Morgan, A., "A Proof of Duhamels Analogy for Thermal Stresses"

p. 446,

1958 - August
Johns, D. J., "Approximate Formulas for Thermal-Stress Analysis"

p. 524-525, Derivation of the thermal stress distributions in a typical
I-section using assumptions similar to those of Biot.

1958 - Sept.
Singer, J., "Thermal Buckling of Solid Wings of Arbitrary Aspect Ratio"

p. 573-580, 590, Summarizes results of thermal buckling analyses of
solid wings by Rayleigh-Ritz method.

Bijlaard, P. P., '"Differential Equations for Cylindrical Shells With
Arbitrary Temperature Distribution" p., 594-595. Derivation of the
Differential Equations.
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4.35
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4.37

4.38

4.39

4.40

4.41

Journal of the Aero/Space Sciences ("Journal of the Aeronautical
Sciences' prior to July 1958) (Cont'd)

1958 -~ Oct, '

Blisplinghoff, R. L., "Further Remarks on the Torsional Rigidity of
Thermally Stressed Wings' p. 657; 658. Comparison of theory and
experiment for finitely twisted flat plates subjected to a chordwise tem-
perature distribution.

Boley, B. A., and Barrekette, E., "Thermal Stress in Curved Beams"
p. 627-643. Analysis of thermoelastic stresses in curved beams of con-
stant properties and constant cross section under temperatures varying
in the radial direction only. Good agreement is found between stresses
as calculated from elasticity theory and from strength-of-materials
theory which assumes that plane sections remain plane. A comparison
with the corresponding straight beam formula is also included.

Herrmann G., "On a Complimentary Energy Principle in Thermoelas-
ticity' p. 660.

1958 - Nov.
Forray, M., '""Thermal Stresses In Plates'" p. 716, 717. Determination of
stresses in a traction-free bulkhead subjected to a general two-dimen-

sional temperature distribution.

1958 - Dec.
Brull, M., and Vinson, J., "Approximate Three-Dimensional Solutions

for Transient Temperature Distribution in Shells of Revolution'" p. 742-
750.

1959 - Jan.
Johns, D. J., "Comment on - Thermal Buckling of Clamped Cylindrical

Shells'" (by W. Zuk, May 1957) p. 59. A modification of I1I.A.4.21 to
include the effect of frame (or bulkhead) flexibility in the analysis, for
critical buckling temperature.

1959 - Feb.
Naghdi, P. M., "On Thermoelastic Stress~Strain Relations for Thin

Isotropic Shells' p. 125.

1959 - March

Basin, M., MacNeal, R., and Shields, J., "Direct Analog Method of
Analysis of the Influence of Aerodynamic Heating on the Static Character-
istics of Thin Wings' p. 145-154. Presents a general method of analysis
of temperature effects on structures. The method is applied to a square,
cantilever, constant - depth wing box, symmetrically heated along the

leading and trailing edges. Thermal in-plane stresses and lateral load
influence coefficients are determined with an electric analog computer.
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4.42

443

4.44

4.45

4.46

4.47

Journal of the Aero/Space Seicnces ("Journal of the Acronautieal
Sciences' prior to July 1958) (Cont'd)

1959 - April
Bijlaard, P, P.: "Thermal Stresses and Deflections in Rectangular

Sandwich Plates," p. 210-218, Expressions are developed for bending
moment, torsional moment and transverse shear in a rectangular
sandwich plate subjected to a temperature differential between the
upper and lower surfaces. Shear deformation of the core is con-
sidered. Boundary conditions treated include: Two opposite edges
simply supported with the other two free or clamped; three edges
simply supported with the other edge free.

1959 - May
Forray, M., "Thermal Stresses in Rings" p. 310-311. Extension of 11.A .4, |
317 to rings or frames of the type common in semimonocoque type construe-

tion of vehieles.

1969 - June
Baltrukonis, J. H., "Comparison of Approximate Solutions of thc Thermo-

elastie Problem of the Thick-Walled Tube'" p. 329-334. Axially symmetrie,
steady-state temperature distribution is assumed. Thermal stresses are
ealculated, taking variation with temperature of elastie and thermal proper-
ties of the material into aeeount. Five methods are compared.

1969 - July
Biot, M. A., '"New Thermomeehanieal Reeiproeity Relations with Appliea-

tion to Thermal Stress Analysis' p. 7, 401-408. Based on thc variational
formulation of linear thermodynamies, thermomeehanical reeiproeity
relations are discussed whieh lead to new methods of analysis of thermal
stress. The results are applieablc to stationary and transient tempera-
tures in elastie and viseoelastie struetures, and do not require the evalua-
tion of the temperature field.

1959 - Dee.
Gerard, G., and Tramposeh, H., "Photothermoclastie Investigation of

Transient Thermal Stresses in a Multiweb Wing Strueture" p. 783-786.
Prescnts the results of experimental studies and eompares them with the
results of a theoretieal analysis. Experimental proecdures are fully
described.

Abir, D., and Nardo, S. V., "Thermal Buckling of Cireular Cylindrical
Shells Under Cireumferential Temperature Gradients" p. 803-808. Analy-
sis of the title problem using Donnell's equation. The variation of the
thermal stress with the cireumferential coordinate is represented by
Fourierseries. Conelusion is that the axial buckling stress under variable
thermal strcss eonditions is close to eritieal stress for uniform axial
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4.47
(Cont)

4.48

4.49

4.50

4.51

Sciences' prior to July 1958) (Cont'd)

compression if the intensity of the thermal stress is not large within a
half-wavelength of the buckling pattern.

1960 - Feb.

Turner, M. J., Dill;-E. H., Martin, H. €., and Melosh, R. J., "Large
Deflections of Structures Subjected to Heating and Extcrnal Loads'" p. 97~
106, 127. The method of dircet formulation of the stiffncss matrix is
extended to include the cffects of nonuniform heating and large deflection.
The necessary forcc-deformation relations are derived for an axially
loaded member and for a plate elcment.

1960 - March

Forray, M., "Formulas for the Determination of Thermal Stresses in
Rings' p. 238-240. Equations are presented for the determination of
polar-coordinatc stress components for the plane-stress linear elastic
solution of a traction free circular ring subjected to a general two-dimen-
sional temperature distribution.

1960 - May

Johns, D. J., "Thermal Stresscs in a Long Circular Shell with Axial
Temperature Variation' p. 393, 394. Analysis of the discontinuity
stresscs occurring at the junction of a shell with another member having
different thcrmal expansion properties and/or temperaturc distributions.
Thermal stresses are calculated for the bulkhcad and the cylinder.
Cylinder calculations arc made for both the simply supported and clamped
cdge conditions.

1960 - June

Gatewood, B. E., "The Problem of Strain Accumulation Under Thermal
Cycling" p. 461-462. An averagc strcss against strain for various numbers
of cycles, including clastic shakedown at which point this strain growth or
accumulation ccascs is prescnted. Thesc curves may be uscd for design
just as ordinary stress-strain curves. They give the allowable stress on
the total cross section for any desired pcrmanent set with due allowance
for tempcrature cffccts on material properties, thermal stresscs, and °
inclastic cffects. No creep is considercd.

Forray, M., "Table for Thermal Stresscs in Rings" p. 478-479. Presents

a tabular set of quantities for the dircet calculation of the stress compo-
nents given by formulas in reference I1.A .4.48.
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Sciences" prior to July 1958) (Cont'd)

1960 - August

4.53 Crichlow, W. J., and Haggenmacher, G. W., "The Analysis of Redundant
Structures by the Use of High Speed Digital Computers' p., 595-606, 614.
Discusses the use of the matrix force method for the analysis of complex
redundant structures. Treatment of thermal expansion and plasticity is

included.

1960 -~ Sept.

4.54 Forray, M., and Newman, M., "Axisymmetric Bending Stresses in Solid
Semicircular Plates with Thermal Gradients" p. 717-718. Presents charts
for the solution of the title problem with a clamped or simply supported

boundary.

1960 - Oct., Nov., Dec.

4,55 Newman, M., and Forray, M., "Bending Stresses Due to Temperature in
Hollow Circular Plates" Partl p. 792-793 (Oct.), Part I p. 870-871 (Nov.),
and Part III p, 951-952 (Dec.). Presentation of nondimensional deflection,
moments, and shears in a circular plate with a concentric hole subject to a

linear thermal gradient throught the thickness.

1981 - April

4,56 Miura, K., "Thermal Buckling of Rectangular Plates" p. 341, 342. Analy-
sis of the thermal buckling of a plate simply supported by the web and
subjected to an arbitrary symmetrical midplane temperature distribution.
The buckling criterion and an associated simple formula are determined.

(Summary of work described in 1I1.C.3.6)

1961 - June

4,57 Chang, C. C., and Ebciogluy, I. K., "Thermoelastic Behavior of a Simply
Supported Sandwich Panel Under Large Temperature Gradient and Edge
Compression" p, 480-492, The thermal and elastic behavior of a
retangular sandwich panel subjected to edge compression, transverse load,
and a temperature difference between the two faces. A variational princi-
ple is used to obtain the differential equations and boundary conditions. An
analytic theory is given for the case of a simply supported panel.

4.58 Gatewood, B. E., Grotehouse, A., and Van Hausen, W., ""Experimental Data
on Strain Accumulation Under Equivalent Thermal Cycling", p. 502-503.
Test results which verify the effects of thermal cycling predicted in
reference I1.A.4.51 are presented.

1961 - Oct.

4,59 Forray, M., and Newman, M., "Bending of Circular Plates. Due to Asym-
metric Temperature Distribution” p. 773-778. Analysis of the bending of
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4.61

4.62

4.63

4.64

4.65

Sciences' prior to July 1958) (Cont'd)

a circular plate subjected to a thermal gradient which varies linearly
through its thickness and is asymmetric over its surface. General equa-
tions, applicable to both the solid plate and the plate with a concentric
hole, are presented. A detailed solution and nondimensional design curves
are given for the clamped, solid circular plate.

1961 - Nov,
Levinson, M., "Thermal Stresses in an Idealized Wing Structure' p. §99-

901, Demonstrates the use of Biot's variational principle of heat flow in
the computation of thermal stresses in an idealized wing structure due to
aerodynamic heating.

1962 - February

De Silva, C. N.: "Thermal Stresses in the Bending of Ogival Shells"

p. 207-212, Considers the bending of ogival shells under temperature
gradients by means of the differential equations of the axisymmetric small
deflection theory of thin elastic shells of revolution. An example is worked
out in detail in order to illustrate quanititatively the stresses caused by a
specified temperature rise.

1962 - March
Gatewood, B. E., and Gehring, R. W.: "Inelastic Redundant Analysis and

Test-Data Comparison for a Heated Ring Frame" p. 364.

Newman, M., and Forray, M.: "Thermal Stresses and Deflections in Thin
Plates with Temperature-Dependent Elastic Moduli." p. 372, 373. Deriva-
tion of equations for the stresses and deflections of thin plates caused by
temperature gradients through the thickness of the plates.

1962 - May

Gatewood, B. E., and Gehring, R. W.: "Allowable Axial Loads and Bending
Moments for Inelastic Structures under Nonuniform Temperature Distri-
bution'" p. 513-520. A strain-analysis method is derived and demonstra-
ted for the calculation of design allowable load-strain curves for the cross
section of a structure supporting axial loads and bending moments.

1962 - May

Forray, M. and Newman, M.: "Thermal Stresses and Deflections in
Elastically Supported Plates." p. 611, 612. Extension of a previous
analysis of elastically supported rectangular plates subjected to linear
temperature gradients throughout the thickness, to cover the case where

two opposite edges of such a plate are supported by beams of equal rigidity.

Graphical results for the deflections and moments are presented.
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4.67

4.68

4.69

4.70

4,71

Sciences" prior to July 1958) (Cont'd)

1962 - June
Tramposch, H.: "Theroretieal and Experimental Investigation of Thermal

Stresses in Hypersonic-Aircraft Wing Structures.”" p. 719-725, 742,
Development of a simple and relatively aeeurate analytie approximation
for the determination of the temperature and thermal-stress distribution in
aircraft wing structures. Refined photothermoelastie experiments are

used to verify the results,

1962 - July
Shaffer, B. W. and Levitsky, M.: "Thermal Bond Stresses in Case-Bonded

Viseoelastic Propellant Discs' p. 827-833. Expressions are derived for
the thermal stresses in the bond between a visco-elastic propellant and
its surrounding elastic casing, under conditions of plane stress.

1962 - August
Dugundji, J. and Calligeros, J. M.: "Similarity Laws for Aerothermoelastie

Testing' p. v35-950, The similarity laws for aerothermoelastie testing
are presented for the range M < 3.5, T < 1,000°F. These are obtained
by making nondimensional the appropriate governing equations of the indi-
vidual external aerodynamie flow, heat eonduetion tothe interior, and
stress-defleetion problems whieh make up the eombined aerothermoelastie
problem. For the general aerothermoelastic model, where the model is
placed in a high-stagnation-temperature wind tunnel, similitude is shown

to be very difficult to aehieve for a seale ratio other than unity., Means of
dealing with this basie eonflict are presented.

1962 - September
Newman, M. and Forray, M.: "Axisymmetrie Large Defleetions of Cireu-

lar Plates Subjeeted to Thermal and Meehanieal Loads' p., 1060-1066.
Develops an exaet mathematieal formulation for defleetion of eireular
plates with in-plane edge restraint, within the framework of von Karman's
large strain-displaecement relations. Numerieal results in nondimensional
graphieal form, obtained for a range of temperaturc and load parameters,
are given for the speeial case of a simply supported eireular plate with
full boundary restraint to radial movement, subjeeted to arbitrary temper-
ature variation and uniform pressure through the thiekness.

1962 - October
Forray, M. and Newman, M.: '"The Postbuckling Analysis of Heated

Reetangular Plates' p. 1262.
1962 - November

Das, Y. C., and Navaratna, D. R.: "Thermal Bending of Rectangular Plate".
pp. 1397-1399.
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1954 - Mareh
Bogdanoff, J., '"Note on Thermal Stresses', p. 88. Emphasizes the utility
of complex potentials in solving two-dimensional thermal-stress problems.

1955 - June
Sadowsky, M.A., "Thermal Shoek on a Cireular Surfaece of Exposure of an

Elastie Half-Space'" p. 177-182.

Durelli, A., and Tsau, C., "Determination of Thermal Stresses in 3-Ply
Laminates" p. 190-192. Presents the results of a photo elastie investi-
gation of the thermal stresses produeed in a 3-Ply laminate eonsisting of
glass, polyvinyl butyral, glass, when the temperature drops slowly from
70 to -20°F.

1955 - Sept.

Born, J., and Horvay, G., "Thermal Stresses in Rectangular Strips -

II" p. 401-406. Stresses and deformations in reetangular strips duc to
various longitudinal temperature distributions are presented in formulas,
tables, and graphs. The results are important for slabs, plate assemblies,
rectangular duets, tube-sheet ligaments; they apply, in a more qualitative
fashion, also to cylindrical hodies. ‘

1955 - Dec.

Williams, M.L., "Large Deflection Analysis for a Plate Strip Subjeeted to
Normal Pressure and Heating" p. 458-464. Devclopment of a simple
rclation for ealeulating the deflection and the membrane stresses for an
infinite strip with the end points fixed in spaec. Calculations for the
speeific cases of both clamped and simply supported plates subjected to a
uniform pressure and uniform temperature rise are inecluded.

1956 - Sept.

Weiner, J., "An Elastoplastie Thermal Stress Analysis of a Free Plate"
p. 395-402. Thermal stresses are determined in a free plate of elasto-
plastie material subjected to a varying heat input over one face. A
solution is first found by suitable modifications of the known elastic
solution. Residual stressecs are determined and found to depend markedly

on the pcak magnitude of the heat input.

1956 - Dee.

Sharma, B., ""Thermal Stresses in Infinite Elastic Disks' p, 527-531.
Analytieal method for solving thermal stresses due to any temperature
distribution, in infinite elastic dises. Discussion of the steady state leads
to solutions for a dise of finite thickness and infinite radius whose stiresses
are attributable to axisymmetric temperature distribution, and for a semi-
infinite solid in whieh the elastic properties ehange at a specified depth.
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Journal of Applied Mechanics (Transactions ASME) (Cont'd)

1957 - Sept.
McDowell, E.L., and Sternberg, E., "Axisymmetric Thermal Stresses In a

Spherical Shell of Arbitrary Thickness' p, 376-380, Explicit series
solution for the steady-state thermal stresses and displacements induced
in a spherical shell by an arbitrary, axisymmetric distribution of surface
temperatures.

Hoff, N.J., "Buckling of Thin Cylindrical Shell Under Hoop Stresses Vary-
ing in Axial Direction" p. 405-412, The buckling of a thin cylindrical shell
simply supported along the pcrimeter of its ends is analyzed under hoop
compressive stresscs varying in the axial direction, Thermal stresses
resulting from a uniform increasc in the tempcraturc of the cylinder are
dctermined. Simple approximatc formulas arc developed for buckling
stress and thermal strcss.

Boley, B.A,, and Barber, A., "Dynamic Rcsponsc of Beams and Plates to

- Rapid Heating' p. 413-416. Studies thec thermally induced vibrations of

rcctangular plates and beams undcr some typical hcat applications. The
basic paramcter of the problem, B, is found to depend on the natural
frequcncy of the structure and on a characteristic thermal time. Curves
are presented of the variation with B of the ratio of the deflections cal-
culated including and neglecting the effcct of inertia,

Goodier, J.N., "Thermal Stress and Deformation' p, 467-479. Contribution
to the "Design Data" serics. A compilation of formulas, equations, etc.
for thermal stress problems.

1958 - March
Sharma, B., "Thcrmal Stresscs in Transversely Isotropic Semi-Infinite

FElastic Solids" p. 86-88.

Hammitt, F.G., "Axial Temperature Gradient Bending Strcsses in Tubes!'.
p. 109-114, A study of thc bending stresses induced in a thin-walled tube
adjacent to a joint betwecn the tubc and a hcavier section by an axial tem-

perature gradicnt imposed across thc assembly. Approximate methods
are developed for the calculation of stress and wall thickncss under

conditions in which the wall thickness is varied in cach instance to give
(a) constant radius of curvature, (b) constant stress, and (c) arbitrary
stress distribution.
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5.14

5.17

5.19

5.20

5.21
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1958 - June

Williams, M.L., "Further Large Deflection Analysis for a Plate Strip
Subjected to Normal Pressure and Heating". p. 251-258. An extension of
II.A.5.5 to include an arbitrary temperature distribution in the thickness
direction of the plate. Presents design charts convering equilibrium
positions in the buckling as well as nonbuckling range and showing maximum
stress and central deflection as a function of pressure, average tempera-
ture, and temperature moment for clamped and simply supported edges.

1958 - Dec.
Landau, H., and Weiner, J.H., "Transient and Residual Stresses in Heat

Treated Plates' p. 4569-465.

Poritsky, H., and Fend, F.A., "Relief of Thermal Stresses Through Creep"
p. 589-597,

Yuksel, H., "Elastic, Plastic Stresses in Free Plate With Periodically
Varying Surface Temperature' p. 603-606. Concerned with an elastic,
perfectly plastic free plate subjected to a harmonically varying tempera-
ture at one face while the other face is kept at constant temperature and
the edge is perfectly insulated. The thermal stresses associated with

the steady-state temperature oscillations are analyzed and the development
of plastic regions is discussed.

Clark, S.K., and Hess, R.L., "Transieni Thermal Stresses by an Analogy"
p. 627-628. An analogy is developed between controlled water-vapor
diffusion in organic materials and the transient thermal stress problem.

1959 - March

Weiner, J.H., and Huddleston, J.V., "Transient and Residual Stresses in
Heat Treated Cylinders" p. 31-39. Analytical approach using the theory
of plasticity for both solid and hollow cylinders. Equations are derived on
the basis of the Tresca yield condition and a Poisson ratio of 0.5.

Han. L.S., and Bergman, K., "Thermally Induced Twist in Plates of Thin
Cross Section' p. 134-135.

Tsao, C.H., "Thermal Stresses in Long Cylindrical Shells' p. 147-148,
Goodier's results (II.A.5.11) for the longitudinal thermal stresses in long
cylindrical shells are improved by the addition of a few terms.

1959 - June

Florence, A.L., and Goodier, J.N., "Thermal Stress at Spherical Cavities
and Circular Holes in Uniform Heat Flow".
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II.ALS.

5.23

5.24

5.25

5.26

5.217

5,28

5.29

Journal of Applied Mechanics (Transaction ASME)./(Cont'd)

1959 - Sept.
Gatewood, B.E., "Thermal Stresses in Moderately Thick Elastic Plates"

p. 432-436. A three-dimensional analysis is made of thermal stresses

in moderately thick elastic plates, based on the assumption that the normal
stress in the thickness direction and the temperature are polynomial
functions of the thickness coordinate.

1959 - Dec.

Nelson, C.W., "Thermal Stresses Owingto a Hot Spot In a Rectangular
Strip" p. 488-490. Problem is solved by superposition of the solutions
for a radially symmetric hot spot in an infinite plate and a system of

correction stresses.

Sternberg, E., and Chakravorty, J., "On Inertia Effects in a Transient
Thermoelastic Problem'" p, 503-504, Dynamic solution for transient
thermoelastic problem of semispace constrained against transverse
displacements and subjected to uniform time-dependent heat flux on entire

boundary.

Nowinski, J., ""Note on a Thermoelastic Problem for a Transversely
Isotropic Hollow Sphere Embedded in an Elastic Medium'' p, 649-650.
Generalization of the Galerkin problem to consider thermoelastic stresses
in anisotropic bodies with an axis of symmetry.

1960 - March
Tramposch, H., and Gerard, G., '""Correlation of Theoretical and Photo-

thermoelastic Results in Thermal Stresses in Idealized Wing Structures"
p. 79-86. Demonstrates by means of simple cemented models that the
photothermoelastic technique yields reliable thermal stress results.

The technique is then used to obtain transient thermal stresses in built
up models which are representative of idealized wing structures subject
to aerodynamic heating.

Jaunzemis, W., and Sternberg, E., "Transient Thermal Stresses in a
Semi-Infinite S1hb" p., 93-103. Analytical investigation of transient tem-
perature and thermal stress distribution in an unrestrained semi-infinite
slab with insulated faces when a finite segment of its edge is subjected to
a sudden uniform change in temperature.”

1560 - June
Landau, H.G., Weiner, J.H., and Zwicky, E.E., "Thermal Stress in a

Viscoelastic Plastic Plate With Temperature Dependent Yield Stress"
p. 297-302,
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5.32

5.33

5.34

5.35

5.36

Journal of Applied Mechanics (Transaction ASME) (Cont'd)

Han, L.S., '""An Approximate Analysis of the Influence of Aerodynamic
Heating and Initial Twist on the Torsional Stiffness of Thin Wings" p. 332-
334. Approximate formulas, valid for wings with large aspect ratios, are
derived, based on the fiber stress concept, for the combined influence of
aerodynamic heating and initial twist on the torsional stiffness of a thin

wing.

1960 - Sept.
Barrekette, E., "Thermoelastic Stresses in Beams' p. 465-473. Method

of ‘successive approximation for the solution of the equations governing
the behavior of elastic, free beams of arbitrary constant cross section
under an arbitrary temperature distribution.

Landau, H., and Zwicky, E., "Transient and Residual Thermal Stresses in’
an Elastic-Plastic Cylinder" p. 481-488. Equations for the stress rates
in solid cylinders subject to transient temperature distributions are
presented, based on the assumption of an elastic, perfectly plastic mat-
erial obeying a von Mises temperature-dependent yield criteria.

1960 - Sept.
Cowper, G.R., "The Elastoplastic Thick-Walled Sphere Subjected to a

Radial Temperature Gradient" p. 496-500

1960 - Dec.

Hwang, C., "Thermal Stresses in an Elastic Work-Hardening Sphere"

p. 629-634, Method for obtaining the transient thermal-siress distribut-
ion and the residual stresses in a spherical body where the time-depend-
ent temperature distribution is symmetrical with respect to the center of

the sphere.

Goodier, J.N., and Florence, A., "Thermal Stresses Due to Disturbance
of Uniform Heat Flow by an Insulated Ovaloid Hole" p. 635-639. Solution
to the linear thermoelastic problem for the case of a unifzrm heat flow
disturbed by a hole of ovaloid form, which includes the cllipse and circle
as special cases. Results for stress and displacement are found in closed
form by reducing the problem to one of boundary loading, solvable by a
method of Muskhelishvili.

1961 - March

Youngdahl, C., and Sternberg, E., "Transient Thermal Stresses in a
Circular Cylinder' p. 25-34. Solution for the transient temperature dis-
tribution and accompanying quasi-static thermal stresses and deformations,
which arise in an infinitely long elastic circular shaft if its surface tem-
perature undergoes a sudden uniform change over a finite band between

two cross sections and is steadily maintained thereafter.
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5.39

5.41

5.42

5.43

5.44

5.45

6.1

Journal of Applied Meehanics (Transaetion ASME) (Cont'd)

Tramposch, H., and Gerard, G., "An Exploratory Study of Three-
Dimensional Photothermoelastieity' p. 35-40.

Deresiewicz, H., "Thermal Stress in a Plate Due to Disturbanee of
Uniform Heat Flow by a Hole of General Shape'' p. 147-149,

1961 - June
Muki, R., and Sternberg, E., ""On Transient Thermal Stresses in

Viseoelastie Materials with Temperature Dependent Properties"
p. 193-207. '

1961 - Sept.
Flieder, W.G., Loria, J.C., and Smith, W.J., "Bowing of Cryogenic

Pipelines" p. 409-416.

Parker, E.W,, "The Stresses in an Elast_oplastig Bar Subjeeted to a
Sudden Change of Surface Temperature' p. 434-438.

1961 - Dec.
Riney, J.D., "Disk Heated by Internal Source" p. 631-632.

1962 - March
Onat, E.T. and Yamanturk, S., "On Thermally Stressed Elastic-Plastic

Shells." p. 108-114. Analysis of the elastic-plastic behavior of rotation-
ally symmetric sandwich shells in the presence of thermal effects arising
from thermal straining and the temperature-dependence of the yield
strength. The mathematical aspeets of the problem are discussed for the
case of eylindrieal shells.

Mendelson, A. and Spero, S.W., "General Solution for the Elasto-plastic
Thermal Stresses in a Strain Hardening Plate with Arbitrary Material

Properties' p, 151-158,

1962 - Sept.

Sih, G.C., "Singular Charaeter of Thermal Stresses Near a Crack Tip"
p. 587-589.

Journal of the Meehanies and Physies of Solids

1956 - Nov.
Lessen, M., "Thermoelasticity and Thermal Shock' p, 57-61.
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II.A.6.

6.2

6.3

6.4

6.5

6.6

6.7

6.8

Journal of the Mechanics and Physics of Solids (Cont'd)

1959 - March
Lessen, M., "Thermoelastic Waves and Thermal Shock' p. 77-84.

Derivation of the field equations goverhing the small displacements of a
thermoelastic solid and investigation of the properties of plane thermo-
elastic waves. Thermal shock solutions are developed using the
thermoelastic wave solutions, and the problem of thermal shock in an
infinite cylinder is considered.

1959 - June

Knops, R.J., "A Method for Solving Linear Thermoelastic Problems"

p. 182-192, Inverse method for utilizing known isothermic solutions for
the derivation of solutions of thermoelastic problems.

1

1961 - July
Hilton, H.H., and Russell, H.G., "An Extension of Alfrey's Analogy to

Thermal Stress Problems in Temperature Dependent Linear Viscoelastic
Media'" p. 152-164. An extension of the Alfrey analogy between stress
and strain in homogeneous linear viscoelastic media and elastic stress
and strain with a time-response function to account for three-dimensional
thermal stresses in materials in which nonhomogeneity is caused by
temperature variation.

Flavin, J.N., and Green, A.E., "Plane Thermoelastic Waves in an
Initially Stressed Medium" p. 179-190. Studies the propagation of plane,
small-amplitude waves in a homogeneous, isotropic solid subjected to
large uniform extensions at constant temperature, in three orthogonal
directions, such that two of the extension ratios are equal.

Deresiewicz, H., "A Note on Thermoelastic Rayleigh Waves' p. 191-195.
Study of waves propagated on the surface of an elastic thermally con-
ducting medium, demonstrating the frequency dependence of phase velocity
and amplitude attenuation.

1962 Apiil/June
Chedwick, P., "On the Propagation of Thermoelastic Disturbances in

Thin Plates and Rods" p. 99-110.

Dillon, O.W., Jr., "A Nonlinear Thermoelastic Theory" p. 123-132.
Journal of the Royal Aeronautical Society
1955 - Sept.

Walker, P.B., "The Structural Effects of Kinetic Heating in Supersonic
Flight" p. 581, Survey paper. !
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Journal of the Royal Aeronautical Society (Cont'd)

1956 - Dec,
Przemieniecki, J., "Transient Temperature Distributions and Thermal

Stresses in Fuselage Shells with Bulkheads or Frames'" p. 799-804,
Presents diagrams for calculating maximum thermal stresses and the
stress-time variation for various rates of aerodynamic heat input to the

fuselage skin.

1957 - Nov.
Hoff, N.J., "Buckling at High Temperature' p. 756-774. Survey of the
influence of temperature and temperature gradients on the buckling of ]

columns, plates, and cylindrical shells.

1958 - Feb.
Kitchenside, A.W., "The Effects of Kinetic Heating on Aircraft Structures"

p. 105. A survey paper.

1958 - March

Legg, K., and Stevens, G., "Temperature Distributions in Aircraft
Structures and the Influence of Mechanical and Physical Properties"

p. 174-186. Discussion of the origin of thermal effects, evaluation of
difficulties encountered in a formal analysis of heat conduction problems,
and presentation of several examples illustrating the use of finite differ-
ence methods. Data are also presented for some pertinent physical and
mechanical properties of materials including thermal expansion, con-
ductivity, diffusivity, creep, fatigue, specific strength and stiffness, and
a parameter called the '"thermal stress efficiency".

1958 - Dec.
Broadbent, E.G., "Aeroelastic Problems Associated With High Speeds and

High Temperature' p. 867. Two simple examples are given. The first
relates to static distortion of a solid wing at high tempera.re using
geometrically nonlinear relations. The second example shows that
chordwise distortion can reduce the flutter speed of a flat plate.

1959 - Nov.
Przemieniecki, J.S., "The Structural Effects of Kinetic H{eating - Design

of Transparencies" p. 620-636. Study of the design problems in trans-
parencies for supersonic aircraft. Topics considered include thermal
deformation and thermal stresses, including the interaction with pressure

loadings.
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ILA.T.

7.8

7.9

7.10

7.11

7.12

7.13

7.14

Journal of the Royal Aeronautical Society (Cont'd)

1969 - Nov.

Sobey, A.J., "The Structural Effects of Kinetic Heating - Advantages and
Limitations of Models'" p. 646-656. Use of models for structural tests
under kinetic heating conditions is examined. Treatsthe similarity
criteria relative to external air flow, internal heat transfer, and elastic

response.

1959 - Nov.
Michael, M.E., and Bruce, J., "The Structural Effects of Kinetic Heating -

Summary of the Discussion'' p. 656-658.

1960 - March

McKenzie, K., '""The Buckling of a Cireular Plate With a Concentrie
Circular Hot-Spot'" p. 105-106. Caleulation of the critical temperature
for a clamped plate supported in sueh a way that the radial stress in the
eold part obeys the inverse square law.

1961 - Jan.

Lieb, B., "Cylindrical Bending of a Heated Long Rectangular Plate"

p. 26-30. Mecthod of analysis for prediction of thermal stresses and
deflection in heated, long reetangular plates. Also predicts the deter-
mination of the maximum loads imposed on the supporting members by
the plate due to its thermal deformations. Temperature and deflection
are assumed constant in the spanwise direction.

1961 - Feb.

James, D., "Kinetie Heating in Relation to Struetural Integrity" p. 80-82.
Discussion of the kinetie heating aspeet of struetural design of supersonie
transports, stressing the neeessity of assessing the degree to which past
experience is relevant if excess weight is to be avoided. Attention is
eoncentrated on the Mach 2 class of airplane eonstrueted largely of
aluminum alloy.

1961 - July
Vasudevan, M., and Johnson, W., "Thermal Bending of a Tri-Metal Strip"

p. 507-5609. Elastic analysis for the bending of a tri-metallie stiip under
uniform heating under the assumption of elementary bending and extension.
Explicit equations for the three thrusts and the eurvature are given for

the most general eombination of material properties and thicknesses.

1962 - April

Williams, D., "Spar-Web Design in Relation to Thermal Stresses, the
Corrugated Web'" p. 226-230.
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O.A.8. Transactions ASME (Not Including Journal of Applied Mechanics)

f 1956 - April

8.1 Coffin, L.d., '"Design Aspects of High-Temperature Fatigue With Particular
f Referenee to Thermal Stresses' p. 527-531. Analysis of a design eriterion
i for fatigue of structural components under eonditions of eyclic elevated

temperatures.

1956 - April
8.2 Mendelson, A., and Manson, S.S., "Approximate Solution to Thermal Shock

Problems in Plates, lHollow Spheres, and Cylinders With Heat Transfer
at Two Surfaces' p. 545-5563.

1956 - July
8.3 Randall, P.N., and Lang, H.A., "Thermal Cycling Test of a Hot Spot in a

Vessel" p. 1003-1010.

1956 - July
8.4 Bergman, D.J., "Some Cases of Stress Due to Temperature Gradient"
[ p. 1011-1019. A qualitative analysis of the stress due to a maintained
temperature differential in a flat bar is given for both a free and a
restrained bar, and extended to the eases of a flat plate and a thick pipe.

1957 - July
8.5 Schnitt, A., Brull, M., and Wolko, H.S., "Optimum Stresses of Struetural

Elements at Elevated Temperatures' p. 959-966. Method by which
optimum stress eurves for a given material at any temperature may be
ealeulated from the room-temperature optimum-stress eurves for a
different material. The only data required to perform this transformation
are stress-strain eurves of both materials.

8.6 Gerard, G., "Thermostruetural Efficieneies of Compression Elements
and Materials" p. 967-973. Equations relating minimum weight of eom-
pression elements to struetural loading intensity are derived and used to

| construet charts from whieh the most effieient struetural eonfiguration
and material for earrying eompression loads ean be determined.

8.7 Goldin, R., "Design Criteria for Heated Aircraft Struetures" p. 980-985.

8.8 Goldman, G.M., "Discussion of Safety-Faetor Requirements for Supersonie

i Aireraft Struetures' p. 986-989. The design problems ineluding tempera-
ture effects are summarized and the type of safety allowance needed for

each is indicated.

8.9 Mar, J.W., and Schmit, L.A., "Some Structural Penalties Assoeiated With
Thermal Flight" p. 990-1004.
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8.10

8.11

8.13

8.14

8.15

. Transactions ASME (Not Including Journal of Applied Mechanics) (cont'd)

Brouns, R.C., and Baird, R.B., "Aircraft Structural Testing Techniques at
Elevated Temperatures' p. 1005-1013. A review of some of the.test
system requirements and probiems associated with structural testing of
aircraft at elevated temperatures.

Duberg, J.E., '"Some NACA Research on Effect of Transient Heating on
Aircraft Structures" p. 1014-1018. Description of a radiant heating
apparatus to simulate aerodynamic heating. Discusses the effects of
thermal stresses on the stiffness and deflection of aircraft structures as
demonstrated by tests using the apparatus.

1958 - Feb.

Merckx, K.R., "The Time and Temperature Dependence of Thermal
Stresses in Cylindrical Reactor Fuel Elements' p. 505-509. Develops
a method for ealculating thermal stress in subject components that
includes inelastic behavior.

1958 - July

Merckx, K.R., ""The Dependence of Thermal Stresses in Cylindrical
Reactor Fuel Elements Upon the Method of Cooling" p. 985-990. Method
of computing thermal stresses and strains during operation of reactor
fuel elements.

1968 - Oet.

Chen, S.Y., "Transient Temperature and Thermal Stresses in Skin of
Hypersonic Vehicle With Variable Boundary Conditions". Solution for
temperatures and stresses in slab insulated on one side with one-
dimensional heat flow.

After December 1958, the following series of journals eomprise the ASME
Transaetions (not ineluding the Journal of Applied Mechanies).

Journal of Engineering for Power (Seriés A)
Journal of Engineering for Industry (Series B)
Journal of Heat Transfer (Series C)

Journal of Basie Engineering (Series D)

1959 - June - Journal of Basic Engineering

Miller, D.R., "Thermal Stress Ratchet Mechanism In Pressure Vessels"
p. 190-196. The combination of eyelic thermal stresses and sustained
internal pressure in a vessel is shcwn to be a source of progressive
expansion of the vessel if the stresses are sufficiently high.
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II.A.8.

8.16

8.17

8.18

8.19

8.20

8.21

8.22

Transaction ASME (Not Including Journal of Applied Mechanics) (cont'd)

1959 - Oct. - Journal of Engineering for Power

Kraus, H., and Sonnemann, G., "Stresses in Hollow Cylinder Due to
Asymmetrical Heat Generation" p, 449-454. Equations are derived for the
radial, tangential, shear, and axial stresses arising in nuclear reactor
vessels, thermal shields, etc. from internal heat generation.

1960 - Feb. - Journal of Engineering for Industry
Weil, N.A., and Murphy, J.J., "Design and Analysis of Welded Pressure

Vessel Skirt Supports" p. 1.

1960 - June - Journal of Basic Engineering

Merckx, K.R., "Cyclic Operation of Pressure Piping With Gamma Heating"
p. 447-452. An elastic-plastic analysis for an internally cooled pressure
tube with uniform heat generation. Defines the location of the elastic-

plastic boundary in the tube wall,

Traexler, J.F., "Design of Pressurized Cylinder for High Temperature
Applications" p. 477. General equations for the stresses in a thick-walled
cylinder in a state of plane strain are derived considering "steady state"

creep.

1960 - Nov. - Journal of Heat Transfer

Schmidt, J.E., and Sonnemann, G., "Transiént Temperature and Thermal
Stresses in Hollow Cylinders Due to Heat Generation" p. 273-278.
Solutions for circular cylinders with internal heat generation varying
exponent’lélly with the radius, obtained by the use of Hankel transforms.

1960 - Nov. - Journal of Engineering for Industry

Zaid, M., and Forray, M., "Deformation and Moments in Elastically
Restrained Circular Plates Under Arbitrary Load or Linear Thermal
Gradient' p. 423-438. A combined graphical-analytical approach to the
problem of a circular plate with a centrat hole, elastically constrained
against rotation and deflection and subjected to a transverse linear
temperature variation.

1961 - Nov. - Journal of Engineering for Industry

Bijlaard, P.P., and Dohrmann, R.J., "Thermal Stress Analysis of
Irregular Shapes' p. 467-477. Finite difference method for determining
the thermal stresses resulting from an axially symmetric temperature
distribution in an irregularly shaped cylindrical vessel.
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I.A.8.

8.24

8.25

8.26

8.27

o.A.9.

9.1

9.2

Transaction ASME (Not Including Journal of Applied Mechanics) (cont'd)

1962 - February - Journal of Engincering for Industry

Weil, N.A., "On Thermal Stresses in Cylinders Subjected to ¥ -Ray Heat-
ing'" p. 35-41. Analysis of thermal stresses in an infinite cylinder,
perfectly insulated on thc outside, and subjected to internal heat gencrat-

jon by gamma irradiation.

Krause, L and Shaffer, B.W. "Thermal Stresses in Spherical’
Case-Bonded Propellant Grains' p. 144-148. Exprcssions are derived for
the bond stresses induced by a radially symmetric temperature distribu-
tion in spherical propellant grains bonded to spherical casings.

1962 - August - Journal of Engineering for Industry
Burton, P.; "Shrink Fits of Moderately Long Bands on Thin-Walled

Cylinders" p. 338-342.

Becker, H.; "An Exploratory Study of Stress Concentrations in Thcrmal
Shock Fields'" p. 434-350.

1962 - October - Journal of Engineering for Power
Sinton, W. and Warner, R.E.: "Reducing Thcrmal Stress in Turbine

Cylinders Subjected to Cyclic Service' p. 389-402.
Misccllaneous Periodical Literature
1954

Journal of the Franklin Institute, Nov., p. 371-382. Langhaar, H.L., and
Stippes, M., "Three-Dimensional Stress Functions'. Thc Maxwell strcss

functions arc generalized to include steady-state temperature distributions.

Thesc functions satisfy Poisson-typc diffcrential cquations for which a
general solution is prescnted in terms of harmonic functions.

1955
Journal of the Amcrican CcramicSocicty, Jan., p. 1-54., Kingery, W.D.,

(Edited by): A symposium on thcrmal fracture. A compilation of the
following cight papers:

a. Kingery, W.D., "Recommended Lettcr Symbols for ‘Thermal Strcss

Analysis"

b. Kingery, W.D., "Factor Affecting Thermal Stress Resistance of
Ceramic Materials"

¢, Bucssem, W.R., "Thcrmal Shock Tcsting"

d. Manson, S.S., and Smith, R.W., "Theory of Thermal Shock Resistance
of Brittlc Materials Based on Weibull's Statistical Theory of Strength"
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Miscellaneous Periodical Literature (cont'd)

" -Buessem, W.R., and Bush, E.A., "Thermal Fracture of Ceramic
Materials Under Quasi-Static Thermal Stresses (Ring Test)"
f. Kingery, W.D., and Colbe, R.L., "Effect of Porosity on Thermal

Stress Fracture"
g. Baroody, E.M., Simons, E.M., and Duckworth, W.H., "Effect of Shape

onThermal Fracture"
Crandall, W.B., and Ging, J., "Thermal Shock Analysis of Spherical

Shapes"

1956
Jet Propulsion (Journal of the American Rocket Society)

Feb., p. 93-97.

Geckler, R.D., "Thermal Stresses in Solid Propellant Grains'". Solution
for a hollow cylinder insulated at the inner surface; outer surface is
suddenly placed in a temperature environment different from the
cylinder initial temperature. Assumes zero restraint to axial elongation

and disregards end effects.

Journal of Applied Physics, March, p. 240-253.

Biot, M.A., "Thermoelasticity and Irreversible Thermodynamics'. .
Presents a unified treatment of thermoelasticity by application and further
developments of the methods of irreversible thermodynamics. The concept
of thermal force is introduced by means of a virtual work definition.

Heat conduction problems are formulated by the methods of matrix algebra
and mechanics. Examples are presented and it is shown how the general-
ized coordinate method may be used to calculate the thermoelastic internal

damping of elastic bodies.

Canadian Journal of Technology, Sept., p. 268-290,
Whalley, E., "The Design of Pressure Vessels Subjected tc "hermal Stress.

I. General Theory for Monoblock Vessels'. Radial and circumferential
stress components are determined for spherical and cylindrical pressure
vessels subject to arbitrary radial temperature distributions ard to
internal and external pressures.

Whalley, E., '""The Design of Pressure Vessels Subjected to Thermal
Stress. II. Steady State Temperature Distribution' p. 291-303. The anal-

ysis of partI is specialized to steady-state temperatuve distributions.

Publication of the International Association of Bridge Structural Engineer-

ing, Vol, 16, p. 373-398. Nowacki, W., '""The State of Stress in a Thin

Plate Due to the Action of Sources of Heat'. Determination of thermal
stresses in a strip of plate with infinite lenght, a semi-infinite strip of
plate, and a rectangular plate.
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o.A.9.

9.7

9.8

9.9

9.10

9.11

9.12

9.13

Miscellaneous Periodical Literature (cont'd)

l e sl

1957

Quarterly of Applied Mathematics, Ja., p. 381-398. Sternberg, E., and

McDowell, E.L., "On the Steady-State Thermoelastic Problem for the -
Half-Space., E

Journal of Applied Physics, March, p. 364-366. Lessen, M., "Thermo-
elastic Damping at the Boundary Between Dissimilar Solids'. Develops
the thermoelastic equations for the general case of an initially stressed
anisotropic substance, and discusses the propagation of a longitudinal
wave normally across the interface between two such solids. '

Product Engineering, June, p. 175-179,

Coffin, L.F., "Thermal Stress Fatigue'. Defincs a thermal shock para-
meter and explains the role of thermal cyeling in fatigue. Test results
are given to show material behavior. Design criteria and an example
problem are included.

Electrical Energy (Great Britain), July, p. 343.

"Kinctic Heating Simulation in Aireraft Structures'. Description of the
development of a complete system for the laboratory simulation of the
conditions likely to be met during high speed flight, and for the study of
deformations caused by thermal stress where unequal temperature
distributions result from changes in speed.

Journal of the American Ceramic Society, July, p. 24 '-245.

Thompson, A.C., "Thermal Stresses Around a Heated Hole in a large

Glass Plate'. Treats the problem of scaling a hole in a cool glass plate
under conditions at or above anncaling temperatures by use of the cquations
for stresses in thin eircular disks and the concept of a negative tempera-
ture distribution (a method of superposition used in stress analysis) that
will represent the cooling.

Jet Propulsion, August, p. 872-876

Zwick, S.A., "Thermal Stresses in an Infinite, Hollow Casec-Bonded
Cylinder'. Solves for the thermal stresses, due to a sudden temperature
change, in an infinitely long, thick eylindrical tube, bonded at its outer
surface to a thin eylindrical shell with a thermally insulated inner surface.

Jet Propulsion, August, p. 882-889.

Schneider, P.J., "Temperaturcs and Thermal Stresses in Transpiration
Cooled Power-Producing Plates and Tubes." Solutions for eight special
cases of transpiration-cooled porous plates and tubes generating uriform
distributed heat.
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II.A.9.

9.14

9.15
9.16

9.17

.18

9.19

9.20

Miscellaneous Periodical Literature (cont'd)

Jet Propulsion, Nov., p. 1157-1161,

Batdor{, S.B., "Structural Problems in Hypersonic Flight", A general
review of the structural problems associated with hypersonic flight
including thermal stresses, creep, and loss of strength and stiffness at

elevated temperatures.

1958
Quarterly of Applied Mathematics, Jan., p. 381~393. Green, A.E,,
Rodok, J.R.M., and Rivlin, R.S., "Thermoelastic Similarity Laws'.

Brown Boveri Review, Jan., p. 21-28. Endres, W., "Thermal Stresses
Caused by Heating Thick-Walled Hollow Cylinders".

SAE (Society of Automotive Engineers) Journal, Jan., p. 46-49,

Sprag'ué, G.H., and Huang, P.C., "Inelastic Design Steps Up Performance'.
Method for weight saving using inelastic designs for thermal stresses,
Taking advantage of temperature gradient shapes can improve the
efficiency of the structure within the limits of buckling strength and
allowable deformation,

Machine Design, June-Sept.; A 22 part series -
See Reference 11.A4.9.23 and 9.29.
Manson, S. S., "Thermal Stresses in Design''.

Part 1 - Appraisal of Brittle Materials, June 12, p. 114-120.
Part 2 - Quantitative Techniques for Brittle Materials, June 26,
p. 99-108.
Part 3 - Basic Concepts of Fatigue in Ductile Materials, August 7,
p. 100-107,
Paft 4 - Causes of Fatigue in Ductile Materials, August 21,
p. 110-113
Part 5 - Interpretation of Fatigue Data for Ductile Materials, Sept. 4,
p. 126-133.

Journal of Nuclear Energy, Nov., p. 32-47.

Hillier, M. J., "Thermal Stresses in Reactor Shells Due to ¥ Irradiation'.
Formulas for calculating the temperatures and stresses in flat plates
(restrained from bending) and cylindrical shells (away from ends) due to
exponential heat generation arising from gamma heating.

Journal of the Institute of Metals, Vol. 87, p. 294-302,

Glenny, E., Northwood, J. E., Shaw, S. W, K., and Taylor, T. A,,

"A Technique for Thermal~Shock and Thermal-~Fatigue Testing Based on

the Use of Fluidized Solids". Description is given of the development of a
laboratory test for studying the behavior of materials under conditions of
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II.LA.9. Miscellaneous Periodical Literature (cont'd)

9.20

9.21

9.22

9.23

9.24

(Cont'd)

transient thermal stress. The requirements of such a test are con-
sidered, and a number of possible methods of heating and cooling are

reviewed.

1959
The Engineer (London), Jan., p. 56-57.

"Correlation of Thermal Stresses in Circular Cylinders and Flat Plates".

Numerical results are presented for transient thermal stresses in
hollow cylinders due to a step change in fluid temperature. Results are
compared with solutions obtainced elsewhere.

Journal of Nuclear Energy, Jan., p. 187-196.
Hillier, M. J., "Thermal Stresses in Reactor Shells Due to Thermal

Neutron Irradiation"

Machine Design, Jan.-Nov., (A 22 part series - See Reference I1.A.9.18

and 9.29)
Manson, S.S., "Thermal Stresses in Design"

Part 6 - Elastic Stress Analysis, Jan. 22, p. 126-131.

Part 7 - Exact and Approximate Solutions, Feb. 5, p. 114-121,

Part 8 - Llastic Stresses by Energy Methods, Feb. 19, p 156-160

Part 9 - Elastic Stress Solutions, March 5, p. 125-130.

Part 10 - Elastic Stresses by Minimizing Residuals, March 19,
p. 191-197

Part 11 - Stresses Under Plastic Flow and Creep, July 9, p. 124-129,

Part 12 - Plastic Stresses and Strains by Successive Approximation,
July 23, p. 144-150

Part 13 - Incremental Solutions for Plastic Stresses and Strains,
Aug. 6, p. 127-133.

Part 14 - Strain Gage Measurements, Oct. 29, p. 109-116.

Part 15 - Strain Gage Applications, Nov. 12, p. 183-189.

Part 16 - Measurements by Photoelasticity, Nov. 26, p. 143-151.

Bulletin of the American Ceramic Society, March, p. 99-105.

Preist, D. H., and Talcott, R., "Thermal Stresses In Ceramic Cylinders
Used in Vacuum Tubes'. Develops a theory of stresses in terms of axial
temperature gradients and the mechanical properties of the material
and cylinder geometry for the particular case of cylinders with cooled
ends and axisymmetric temperature distributions.
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9.25

9.27

( 9.28

9.29

9.30

9.31

9.32

ASD-TDR-63-1783

Miscellaneous Periodical Literature (cont'd)

ARS (American Rocket Society) Journal, April, p. 260-267.
Williams, M. L., "Some Thermal Stress Design Data for Rocket Grains"'.

1960
Journal of Applied Physics, Feb., p. 434 (Letters to the Editor).
Freudenthal, A. M., "Thermal Stress Analysis and Grueneisen's

Relation'.

E‘ngincering, March, p. 369-370.

Newcomb, T. P., "Thermal Stress Behavior in Brake Drums''.
Expressions are determined for stresses generated during a single brake
application, and graphs showing the stress behavior in some typical

automobile drums are given.

ARS (Amcrican Rocket Society) Journal, April, p. 366-368.
Ungar, E. E., and Shaffer, B. W., "Thermally Induced Bond Stresses in

Case-Bonded Propellant Grains'.

Machine Design, June-August, (A 22 part series ~ Sce Reference

11.A.9.18 and 9.23)
Manson, S.S., "Thermal Stresses in Design''.

Part 17 - Determining a Safc Working Stress, June 9, p. 159-165.
Part 18.- Working Stresses for Ductile Materials, Junc 23. p. 153-159,
Part 19 - Cyclic Life of Ductile Materials, July 7, p. 139-144
Part 20.- Thermal Cycling With Steady Stress, July 21, p. 161-167.
Part 21 - Effect of Mecan Stress and Strain on Cyclic Life, August 4,

p. 129-135.
Part 22 - Cumulative Fatigue Damage, Aug. 18, p. 160-166.

Quarterly of Applicd Mathematics, July, p. 145-153.
Sneddon, I.N., and Lockett, F.J., "On the Steady-State Thcrmoelastic
Problem for the Half-Space and the Thick Plate".

ARS (American Rocket Society) Journal, August, p. 778.
Parr, C.H., "Stress-Strain Equations for Case-Bonded Solid Propellant

Grains''.

ARS (American Rocket Society) Journal, Nov., p. 1041-1046.

Sibiriakov, V.A., "Detcrmination of Tempcrature Induced Stresscs in a

Conical Shell". (Translation from thc Russian Bull. of Institutions of
Higher Learning, Aviation Technology Series, No. 1, 1960 p. 72-82).
Considcrs the determination of temperature induced stresses in a
structurally orthotropic circular conical shell - assumes that the

internal stresses in athermally elastic free shell can be caused only by that
part of the thermal load which corresponds to abimoment statc of the shell.
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ITA.9.

9.33

9.34

9.35

9.36

9.37

9.38

Miscellaneous Periodical Literature (cont'd)

1961

Quarterly Journal of Mechanics and Applied Mathematics, Feb., p. 75-84.
Nariboli, G.A., "Spherically Symmetric Thermal Shock in a Medium With
Thermal and Elastic Deformations Coupled". Examines the effect of an
instantaneous temperature rise at the walls of a spherical cavity
embedded in an infinite elastic isotropic medium through the solution of
the coupled temperature and stress equations.

ARS (American Rocket Society) Journal, March, p. 309-317.
Wilson, H.B., ""Stresses Owing to Internal Pressure In Solid Propellant

Rocket Grains".

Noyal Society (London), July 6, p. 517-542.

Philosophical Transactions, Series A.

Green, A.E., and England, A.H., ""Steady-State Thermoelasticity for
Initially Stressed Bodies'. Analysis of the problem of an elastic body
deformed from a state of zero stress and strain and uniform temperature
by a large deformation and steady-state temperature distribution, and
subsequentlyv subjected to small displacements and steady-state
temperature distributions.

Experimental Mechanics, August, p. 41-49.

Gallagher, R.H., Quinn, J.F., and Turrentine, D., "Techniques for
Testing Thermally Affected Complex Structures'. Describes equipment
and techniques used to determine elastic deflection influence coefficients
of stainless steel multispar wing models at elevated temperatures.

Journal of the American Concrete Institute, Sept., p. 327-340.

Zuk, W., "Thermal and Shrinkage Stresses in Composite Beams''.
Analysis of the thermoelastic deformation of a composite beam based
upon the sole restraint condition of equal deformation at the contact
surface between the components of the beam. -

Machine Design, November and December (A Four Part Series)
Manson, 8.S., "A Designer's Guide to Thermal Stresses''.

PartI - Basic Suitability of Materials, Nov. 9, p. 186-191.

PartII - Comparative Suitability of Materials, Nov. 10, p. 165-168.
Part Il - External Factors in Design, Dec. 7, p. 160-164.

Part IV - Stresses and Strains, Dec. 21, p. 141-146.

Presentation of material, thermal, and geometric factors to be con-
sidered in the design of structures subject to thermal stresses.
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II.A.9. Miscellaneous Periodical Literature (cont'd)

9.39 Journal of the American Concrete Institute Dec., p. 773-782.
Gennaro, J.J., "Steady State Thermal Stresses in Rigid Frames".
Method for determining the moments and stresses in beams and rigid
frames subject to linear variations of temperature between the lower
and upper edges of the beam.,

. 1962
9.40 Experimental Mechanics, January, p. 9-14.
Brewer, C.A. and Ingham, J.D.: "Measurement of Thermal Stresses
Within An Experimental Nuclear Reactor Vessel Head".

9.41 ARS (American Rocket Society) Journal, February, p. 237-243.
Fried, E. and Costello, F.A.: "Interface Thermal Contact Resistance
Problem in Space Vehicles'

9.42 Machine Design, February, p. 185-189,
Forray, M. and Newman, M;: "Stress and Deflection in Heated Plates
on Beam Supports'". Presents nondimensional curves for calculating
maximum thermal stress and deflection in plaies supported by either
elastic or rigid beams. Effects of nonlinear temperature variations on
the system are included.

9.43 Journal of Mechanical Engineering Science, March, p. 12-15,
Cole, B.N. and Coulthard, L.M.F.: "Thermal Stresses in Tubular Heat

Exchanger Fins".

9.44 ARS (American Rocket Society) Journal, May, p. 700-707.
Gallagher, R.H,, Padlog, J. and Bijlaard, P.: '"Stress Analysis of Heated
Complex Shapes'. Application of the matrix displacement method of
complex structure analysis to the determination of stresses in heated,
irregularly shaped structural components. Example thermal stress
analyses are performed for a rectangular plate, for which extensive
test results and results from an alternate theory are available, and for a
typical leading edge component. Computational aspects of the problem,
including the necessary digital computer program, are discussed. N

9.45 Engineering Materials and Design, May, p. 332-335.
Armerod, A,: "Thermal Stresses'. Discussion of the generation of
thermal stresses, including an evaluation of various factors which lead
to these stresses. A method for estimating the thermal stresses is

presented.
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I1.A.9.

9.46

9.47

9.48

9.49

9.50

9.51

Miscellaneous Periodical Literature (cont'd)

ARS (American Rocket Society) Journal, June, p. 934-939.

Hung, F.C.S. and Stone, D.J.: "Thermal Stress Analysis of Reentry
Structures with Multiple Corrugated Webs". A simple and approximate
method for thermal stress analysis of semi-monocoque wing type reentry
structures with multiple corrugated webs is presented. An extended
Levy's method is used for calculating the stresses induced by the depth
thermal gradients. A matrix force method is briefly discussed for the
analysis of the chord bending stresses induced by the presence of chord
thermal gradients.

Experimental Mechanics, June, p.181-186.

Bell, J.F.: "Experimental Study of Dynamic Plasticity at Elevated
Temperatures'. Application of the diffraction grating and optical
displacement techniques to study plastic wave propagation in solids at
elevated temperatures. Strain time, surface angle time, time of con-
tact, coefficient of restitution, displacement time behavior at the free
end of the specimen, and stress behavior at the impact face may all be
determined. Typical strain time behavior is shown at 800°, 1000°, and
1100°F. for three types of impact situations.

Journal of the American Concrete Institute, June, p.815-841.
Fischer, P.: 'Differential Temperature Moments in Rigid Frames".

Machine Design, June 7, p. 175-171.

Forray, M. and Newman, M.: "Buckling of Heated Rectangular Plates''.
Presents nondimensional curves for the prediction of the onset of thermal
buckling in rectangular plates for sinusoidal, parabolic, and "tent"
temperature distributions. The graphs can be used for the determination
of the plate thickness necessary to prevent buckling of simply supported
and clamped plates. A numerical example of their use is included.

Journal of Mechanical Engineering Science, June, p. 111-120.
Baines, B.H. and Hoyle, R.D.: "Thermal Stresses in Elastic Axially
Symmetrical Bodies".

Quarterly Journal of Mechanics and Applied Mathematics, August

p. 339-347.

Holden, J.T.: "Steady-State Thermal Stresses in an Elastic Sphere''.
Discusses the thermal stress system in an elastic sphere heated by
radiation from a distant source. The solution is expressed as a series
of zonal harmonics; numerical evaluation of the principal stresses has
been carried out. Analysis shows that the stress distribution on the
half of the surface exposed to radiation and that on the shaded half are
alike.
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IL.LA.9. Miscellaneous Periodical Literature (cont'd)

9.62 The Bell System Technical Journal, September (Vol. XLI),

pp. 1519-1536,
Riney, T.D., and Elek, J.W.: "Thermoelastic Stresses in Balanced and

Unbalanced Seals''. Presents the results of an analytical study of the
stresses produced when ceramic cylinders are butt sealed to metal
washer plates.

9.63 Machine Design, October 11, p. 203-206.
Newman, M. and Forray, M.: "Thermal Stresses in Circular Bulkheads".

Nondimensional design curves for evaluating thermal stresses and
deflections in circular plate bulkheads.

9.54 Machine Design, November 8, p. 183-187.
Newman, M. and Forray, M.: "Thermal Stresses in Circular Rings'.
Design equations and curves for determining thermal stresses and

deflections in rings.

9.55 Experimental Mechanics, September, p. 13A.
Brewer, G. and Weymouth, L.J.: "Operating Stresses in Buried Pipeline
Found by Weldable Strain Gages'". Thermal stresses caused by the flow
of compressed natural gas through a pipeline were determined by
application of small weldable strain gages.
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II.LB REPORTS

1.1

1.2

1.3

14

1.5

Air Force Office of Scientific Research (AFOSR) U. S. A,

TN 56-237 May, 1956 (Also NYU College of Engineering TR SM 56-11)
Gerard. G. and Gilbert, A, C.; "Photothermoelasticity: An Exploratory
Study". Investigation of optical and physical properties of a photoelastic
model material Paraplex P-43 over the temperature range from room
temperature to -40°F.

TN 58-621 July 1958 (Also NYU College of Engineering TR SM 58-5)
Tramposch, H. and Gerard, G.: "Correlation of Theoretical and Photo-
Thermoelastic Results on Thermal Stresses in Idealized Wing Structures'.
Application of the photo-thermoelastic method to the experimental evalu-
ation of thermal stress theories. The new technique was correlated with
several ‘theories which analyzed the transient thermal stresses in wing
structures of high-speed aircraft,

TN 59-11 Feb. 1959 (Also, Convair TM 349-2)

Sutherland, R. and White, F.: "Thermal Stresses in a Square Plate with a
Central Circular Hole Subjected to an Arbitrary Temperature Gradient".
Analysis of the thermal stress problem using the Airy stress function
with the assumption of an arbitrary temperature distribution, The results
are applied to a plate subjected to a simple doubly-symmetrical tem-
perature distribution,

TR 59-203 Dec. 1959

Singer, J., and Hoff, N. J.: "Buckling of Conical Shells Under External
Pressure and Thermal Stresses'. Simplified differential equations
governing the deformations of deep thin circular conical shells subjected
to arbitrary loads and arbitrary temperature distributions are derived by
the principle of minimum total potential energy. The equatinrns reduce to
Donnell's equations (extended to include an arbitrary temperature dis-
tribution) when the cone angle approaches zero. An asymptotic solution
of these simplified equations is then obtained for a truncated conical shell
subjected to an axisymmetrical temperature distribution.

TN 59-301 March 1959 (Duke U.)

Sneddon, LN., and Lockett, F.J.: "On the Steady State Thermoelastic
Problem for the Half-Space and the Thick Plate'., Treats the problem of
steady-state thermal stress in semi-infinite elastic body and an elastic
solid bounded by two parallel planes. All surfaces are free from traction
but are under arbitrarily prescribed temperatures. Double Fourier
transforms are employed to obtain solutions in terms of two-dimensional
Fourier integrals.
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II.B. 1.

1.6

1.7

1.8

1.9

1.10

111

1,12

(ATOSR) (Cont'd)

TN 59-327 May 1957 (Also, Columbia U. Dept. of Civil Eng. and Eng.
Mech., Inst, of Flight Structures, TN2).

Herrmann, G.: "Energy Methods for the Analysis of Temperature Dis-
tributions and Thermal Stresses in Structures'. Energy theorems of
structural analysis in a generalized form for the case when a part of the
stresses is due to thermal effects, The three energy methods discussed
represent extensions of Green's principle for displacements, Castigliano's
principle for stresses, and Reissner's generalized principle for displace-
ments and stresses,

TN 59-498 April 1959 (Duke U.)
Lockett, F. J.: "Propagation of Thermal Stresses in a Semi-Infinite

Medium'.

TN 59-1014 June, 1959 (Also, Roma U. Sch. Aero. Eng. Inst. Aero.
Construc. Rep, SIAR 53),

Broglio, L.: "Transient Temperatures and Thermal Vibrations in Space
Structures". Solution of the heat conduction problem and of the static and
dynamic thermal stresses by solving two different eigen problems: The
problem of the natural frequencies and normal modes of bibration of an
ideal body whose elasticity and mass are related to the thermal coef -
ficients of the body, and the problem of the actual frequencies and modes
of vibration of the real body. The general solution of each of the two
problems is reached when Green's function is determined.

TN 59-1015 Feb. 1959 (Also, Roma U., School of Aero. Eng. Inst. Aero.
Const. Report SIAR 52)

Broglio, L.: "Anisotropic Composite Thermal Structures for Hypersonic
Flight". Fundamental solutions for the temperature distripution and
thermoelastic motion produced by an instantaneous heat source located at
an arbitrary point in an anisotropic heterogeneous composite body of
arbitrary shape. Application of the results is made to composite and
anisotropic structures.

TN 59-1250 Dec. 1959 (Also, Stanford Univ. Report SUDAER 88).
Hill, D. W.: "Buckling of a Thin Circular Cylindrical Shell Heated Along
an Axial Strip'.

TN 59-1274 Jan, 1960 (Also Convair Report TM-349-14).
Sutherland, R. D. and Shook, R. G.: '""Thermo-Elastic Equations Applicable
to Thick-Wall Pointed Shells of Revolution'.

TR 60-140 July, 1960

Parkus, H.: "Elastic Thermal Stresses in Delta Wings - I'', The basic
equations of shallow shells of arbitrary shape in orthogonal coordinates
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1.12

1.13

1.14

1.15

1.16

1.17

1.18

1.19

1.20

(AFOSR) (Cont'd)
(Cont'd)

are gencralized to include thermal stresses; useis made of tensor notation,
so that the results are not restricted to orthogonal coordinates. The
boundary conditions for symmetric temperature distributions are formu-
lated; a perturbation method for the basic equations is developed, and a
solution for the first approximation is obtained. Numerical results are
obtained for a set of isosceles triangles with vertex angle varying from
30° to 120°, and the equipotential lines and streamlines corresponding to
concentric circles and radial lines in the unit-circle plane are plotted.

TN 60-320 Feb, 1960 (Also, Stanford Univ. Report SUDAER 90).
Parkes, E. W,: "Heat Conduction and Thermal Stresses in a Solid Having

Unequal Specific Heats'.

TN 60-321 Jan, 1960 (Also, Stanford Univ. Report SUDAER 89).
Parkes, E. W.: "The Stresses in an Elasto-Plastic Bar Subjected to a

Sudden Change of Surface Temperature",

TN 60-380 Feb. 1960 (Also, Stanford Univ. Report SUDAER 91).
Parkes, E. W.: "Thermoelasticity".

TN 60-418 Apr, 1960 (Also, Columbia Univ. Report CU-10-60-AF-430-CE).

Hermann, G.: "On Variational Principles in Thermo-Elasticity and Hcat
Conduction".

TN 60-504 May, 1960 (Also, Polytechnic Inst. of Bklyn, PIBAL Report 557).

Pohle, F. V., Lardner, T. J., and French, W.: "Temperature Distribution
and Thermal Stresses in Structures with Contact Resistance!. Investi-
gation of the temperature distribution in a built-up structure composed of
cover plates and a web and with contact resistance at the junction of the

- cover plates and web. Graphs of temperatures and stresses are presented

for the case of constant flux of heat to the cover plates.

TN 60-840 June, 1960 (Also, Convair Report TM 349-19).

Sutherland, R. D. and Manville, S. M.: '""Thermal Stresses in a Perforated
Square Plate'. Solution for thermal stresses in a square plate containing
a central circular hole by use of the complex variable technique.

TN 60-1046
Sneddon, I. N.: "A Class of Solutions of the Equations of Thermoelastic

Equilibrium."

TN 60-1166 May, 1961 (Also, Penn. State Univ., Dept Engng. Mech. TR 1)
Jaunzemis, W.: "Transient Thermal Stresses in a Thin Disk'.
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I.IlB. 1‘

1.21

1,22

1.23

1,24

1,25

1l26

(AFOSR) (Cont'd)

TN 60-1167 May, 1961 (Also, Penn, State Univ., Dept. Engng. Mech. TR 2).
Vavouras, G. J., and Jaunzemis, W.: "Thermal:Stresses Produced in a
Disk by a Rotating Heat Source".

TN 61-646 Jan, 1961 (Also, Stanford U, Report SUDAER 99).

Hoff, N, J.: "The Effects of Temperature and Time on Aircraft and
Missile Structures", Survey of problems introduced into the structural
analysis of airplanes and missiles by the high temperatures resulting from
aerodynamic heating. Thermal stresses, thermal buckling, the effect of
creep on stress distribution and stability, and ablation are discussed.

TN 61-770 Apr, 1961 (Also, Stanford U., Dept. Aero. Eng., Report
SUDAER 103),

Hemp, W. S.: "Deformation of Heated Shells'", Analysis of the deform-
ation and stresses for large heat-induced deformations of thin shells, The
properties of the middle surface, before and after deformation, are de-
fined by tensors which satisfy the Gauss and Codazzi equations of surfaces
The state of strain is then defined in terms of these quantitiés, and com-
patibility equations for membrane strains and curvature changes.

TN 61-989 June, 1961 (Also, Stanford U. Report SUDAER 106).

Queninec, A.: "Thermal Buckling Centrally Heated Circular Plates'.
Experimental and theoretical investigation of the behavior of a centrally
heated flat circular plate with axisymmetric temperature distribution and
free-edge conditions. The buckling and postbuckling behavior of the plate
are studied, and analytical solutions are obtained, Attempts ure made to
introduce the effect of initial irregularities in the plate and to solve the
large-deflection problem.,

Report 1050 June, 1961 (Also, Convair TM 349-35).

Sutherland, R., Manville, S., Schneider, K., Shook, R., and White, F.:
"Thermal Stresses in Perforated Plates and Bodies of Revolution'.
Extension of previous analyses of the thermal stresses in perforated
plates and bodies of revolution, to cover (1) a square plate with a central
circular perforation, (2) a circular plate with a central star-shaped per-
foration, and (3) exact solutions for ogival bodies of revolution. Closed-
form solution for the thermal stresses in bodies of revolution is obtained
by restriction of the problem to the aft end of the ogive-shaped body con-

sidered.

Report 16510 Aug, 1961
Buckens, F.: "Thermoolastic Stability, Stresses and Deflections of Thin

Plates', Approximate solution to the problem of the stability of a homo-
geneous, simply-connected thin plate for arbitrary thermal s<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>